Preparation of [L † Ge(C 2 H 4 Ph)] 6. Using 1 (0.20 g, 0.14 mmol), and styrene (0.34 mmol, 40 µL).
The yellow product was recrystallised from 10 mL hexane at 4 ºC (115 mg, 51 %). 1 H NMR (C 6 D 6 , 400 MHz, 298 K): δ = -0.60 (br, 2H, GeCH 2 ), 1.02 (d, 3 4, 126.4, 127.4, 128.2, 128.8, 129.0, 129.6, 129.7, 129.9, 130.2, 137.9, 142.9, 145.1, 145.2, 146.1, ; 29 126.3, 127.1, 129.5, 130.0, 130.1, 137.4, 140.8, 142.7, 145.0, 145.9, 146.2, 149 .1 (Ar-C); Preparation of [L † Ge(C 5 H 9 )] 8. Using 1 (0.20 g, 0.14 mmol), and cyclopentene (0.36 mmol, 32 µL). The yellow product was rerystallised from 5 mL hexane, with additional cyclopentene (80 µL) added, at -30 ºC (190 mg, 73 %) . M.p. 137-146 °C (melt); 1 H NMR (C 6 D 6 , 400 MHz, 298 K): δ = 0.92 (br m, 4H, Ge(C 5 H 9 )-CH 2 ), 1.01 (d, 3 J HH = 6.8 Hz, 6H, Ar † -p-CH(CH 3 ) 2 ), 1.21 (br m, 1H, GeCH), 1.28 (d, 3 J HH = 7.6 Hz, 18H, SiCH(CH 3 ) 2 ), 1.42 (br m, 4H, Ge(C 5 H 9 )-CH 2 ), 1.77 (sept, 3 126.5, 127.1, 128.5, 128.7, 129.0, 130.2, 130.8, 141.5, 143.4, 144.4, 145.7, Preparation of [L † Ge(C 6 H 11 )] 9. Using 1 (0.20 g, 0.14 mmol), and cyclohexene (0.36 mmol, 32 µL). The yellow product was recrystallised from 4 mL hexane, with additional cyclohexene (80 µL) added, at 4 ºC (95 mg, 42 %).
Alternative synthesis. To a suspension of flame-dried fine Mg turnings (22 mg, 0.89 mmol) in THF (15 mL) was added CyCl (89 µL, 0.75 mmol). The reaction mixture was then heated at 40 ºC for 4 h. The resultant suspension was cooled and filtered directly into a stirred solution of [L † GeCl] (0.50 g, 0.69 mmol) in THF (25 mL) at -80 ºC. The mixture was then warmed to ambient temperature, and stirred for a further 30 min, over which time the solution became bright yellow. 52.8 (GeCH), 126.5, 127.1, 128.5, 129.0, 130.1, 130.8, 140.8, 143.5, 144.5, 145.0, 145.5, 148 126.5, 127.1, 128.5, 128.8, 130.1, 130.2, 130.4, 130.8, 131.2, 145.0, 146.0, 6, 127.6, 128.6, 129.7, 129.8, 129.9, 130.1, 140.8, 143.3, 145.0, 145.9, 126.3, 127.6, 128.6, 129.7, 129.9, 130.1, 130.3, 139.7, 141.8, 145.9, 146.2, 151 5, 126.6, 128.6, 129.6, 130.0, 130.1, 140.8, 142.5, 144.6, 145.0, 145.4, 149.6 125.6, 126.4, 127.0, 128.5, 129.0, 129.9, 130.1, 130.8, 137.9, 138.1, 142.7, 143.4, 145.2, 145.8, 145.9, 147.9 126.6, 127.6, 128.6, 128.7, 129.7, 129.9, 130.1, 131.4, 131.5, 140.8, 142.5, 144.9, 145.0, 145.6, (CH 3 ) 2 ), 52.1 (CHPh 2 ), 53.3 (GeCH), 91.4 (br, 2xCH=CH), 126.5, 127.1, 128.5, 128.8, 129.0, 130.2, 131.1, 141.8, 143.6, 144.3, 145.8, 147.2 3, 127.1, 128.2, 128.9, 129.5, 129.7, 129.9, 137.7, 142.7, 145.6, 146.2, 149 Given the very low yield of the compound (< 2%), no spectroscopic or other data could be obtained for the compound. However, its X-ray crystal structure unambiguously identifies the molecular connectivity of the compound (see main text). 3, 126.6, 126.8, 127.6, 128.6, 128.7, 129.9, 130.0, 130.1, 130.8, 130.9, 140.8, 141.4, 142.5, 142.6, 143.1, 143.3. 144.9, 145.1, 146.3, 146.5, 146.8 2, 126.4, 126.5, 126.9, 128.0, 128.1, 128.6, 129.5, 129.7, 129.8, 129.9, 130.1, 130.8, 131.5, 142.2, 142.3, 143.6, 144.7, 145.0, 145.9, 146.2, 126.5, 127.6, 127.4, 128.7, 128.7, 129.7, 129.9, 130.1, 131.4, 131.5, 140.8, 142.5, 144.9, 145.0, 145.6, 148.6 8, 127.3, 128.5, 129.4, 130.5, 131.3, 132.0, 142.8, 144.3, 145.8, 146.6, 148.6 3, 127.6, 128.6, 129.7, 129.9, 130.1, 130.3, 139.7, 141.8, 145.9, 146.2, probe, and the solution held at this temperature for 10 minutes. Collecting 3 sequential 1 H NMR spectra over the course of 6 minutes confirmed that the composition of the C 6 D 6 sample remained constant after this time, i.e. the equilibrium between 9, 3 (and 1), and cyclohexene had reached a steady state. Following this, the sample was warmed in 2 K increments, held at the relevant temperature for 10 minutes, and an 1 H NMR spectrum collected. This was carried out over the temperature range of 304 K-314 K, giving six 1 H NMR spectra. The relative concentration of 9, 3 (and 1), and cyclohexene was deduced through the relative integrations of the alkenic proton signal of cyclohexene, and the CHPh 2 protons of 9 and 3 (and 1). The actual concentration of each species was then determined from the initial solution concentration of 9 (51.4 mM). The values were then used to calculate the equilibrium constant (K eq ) at each temperature, according to the following equation:
Preparation of [L † Ge(Et)(H)NH
Calculating K eq for the temperature range 304 K-314 K allows for calculation of ΔHº and ΔSº values for the forward reaction, using the following equation:
Plotting lnK eq against 1/T gives a straight line graph, the slope of which is equal to , with the y -Δ º intercept being equal to , from which values for ΔHº and ΔSº can be attained, respectively.
Δ º
Using these values, ΔGº can be calculated for any temperature using the equation:
X-Ray Crystallography
Crystals of found between them. Compound 9 was refined as a racemic twin, the absolute structure parameter of which converged to 0.393 (9) . Crystal data, details of data collections and refinements for all structures can be found in their CIF files and are summarized in Table S1 . T (K) 100 (2) 123 (2) 123 (2) 123 (2) 100 (2) ρ calcd (gcm 3 ) (2) 100 (2) 123 (2) 100 (2) 123 (2) ρ calcd (gcm 3 ) 
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